We have previously developed simian virus 40 (SV40) DNA replication system in vitro (Ariga and Sugano, J. Virol. 48, 481, 1983 
This system is composed of human HeLa or mouse FM3A nuclear extract and cytoplasmic extract of SV40 infected CosI cells.
Here FM3A (1) .
The SV40 genome has been completely sequenced and contains 5243 base pairs (2, 3) .
With the exception of initiation, the viral DNA replication appears to be carried out by the host cells enzymes.
In order to understand the molecular mechanism of SV40 DNA replication, it is necessary to develop an in vitro soluble system which undergoes both the initiation, subsequent elongation ©) I R L Press Limited, Oxford, England. and termination of SV40 DNA synthesis.
We have already developed such a system consisting of HeLa or FM3A nuclear extract and SV40 The S-100 fraction was applied to DEAE-Sephacel column and fractionated by linear gradient at 0-0.5 M NaCl as described in the text.
The complementation assay was carried out using 10 (Fig. 3) .
The three active peaks were observed. The fractions eluted at 0.3 M NaCl contained DNA topoisomerase (fraction B) (data not shown). The fractions eluted at low NaCl concentration Table 1 .
Summary of the purification of the factor I.
Step Fraction (Fig. 4) . It Effect of factor I on SV40 DNA replicpation
As shown in Fig.  2 and 3 , only form II and III were synthesized in the reaction containing only SV40 infected CosI cytoplasm that is the source of T Ag and predicted permissive factor.
After the addition of factor I in the reaction mixture, the patterns on neutral agarose gel were not changed.
However, approximately ten fold increase of DNA synthesis was observed (Fig. 5) . The reaction containing factor I alone did not support any DNA synthesis, indicating that factor I contained neither DNA polymerase nor deoxyribonuclease.
These phenomenon were much clearly understood in alkaline sucrose gradient centrifugation (Fig.  6 ). SV40 infected CosI cytoplasm gave rise to the DNA smaller than mature form of DNA with the peak at 4-5S corresponding to the Okazaki fragment.
After the addition of factor I, overall patterns of DNA synthesis was not changed, but the total incorporation increased approximately ten fold (Fig. 7 B and C).
These results suggest that factor I enhances the initiation event coupled with SV40 T Ag.
Reconstitution of SV40 DNA replication system Three active fractions were obtained in DEAE-Sephacel and ssDNA cellulose chromatography using complementation assay. The A fraction contained DNA polymerase .
When the A fraction was incubated on pSVO as a template, the small amount of small sized DNA was obtained in alkaline sucrose gradient (Fig. 6D ). The T Ag present in this fraction does bind to the origin of SV40 DNA to recognize the initiation point. Therefore, it is conceivable that T Ag makes complex with DNA polymerase and primase to faciliate the initiation event.
The factor I purified from mouse FM3A cells here was the DNA binding protein which may recognize the regulatory region of SV40 genome.
The efficiency to initiation of DNA replication catalyzed by SV40-CosI cytoplasm increases at least ten fold after the addition of factor I.
Recently, sequence specific DNA binding proteins have been reported.; The DNA replication protein designated as nuclear factor I (NF1) was purified from HeLa cells (9) .
The NFI specifically binds to the sequencese within inverted terminal repeat of adenovirus DNA and is needed for adenovirus DNA replication in vitro (9) .
These sequences are also present in many eukaryotic DNA (10) . The similar proteins were purified from mouse and hamster cells (11) , and chicken erythrocyte (12) . There (18) . In a present fractionation study I used a complementation assay in which the activity enhancing the initiation and the limited elongation performed by SV40 infected CosI cytoplasm, was measured.
Therefore, this assay is apt to eliminate the factors necessary for the termination step of SV40 DNA replication.
Other factors are clearly needed for the complete SV40 DNA replication in vitro. The A, B fractions and SV40 infected CosI cytoplasm still contain plenty of proteins.
Therefore, further purification of proteins necessary for SV40 DNA replication should be done.
